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Abstract 




PROBLEM TO BE SOLVED: To obtain the subject plant with improved resistance to environmental stresses, e.g. those caused by 
drought, cold weather and salt, without being stunted, by including a gene with a DNA, to which a gene coding for a specific 

tran^ rrint inn factor f/innprtpii in 9 QtrpQQ-rAcnnnciv** nrnmntar 

SOLUTION: This plant is a transgenic one, with a DNA connected to a stress-responsive promoter (e.g. &gamma d29A gene 
promoter), the DNA having an amino acid sequence (e.g. that shown by the formula) and coding for a transcription factor (e.g. 
DREB1 protein), wherein the transcription factor is connected to the stress-responsive promoter, and can activate transcription of 
the gene coding for the transcription factor. It is preferable to produce the transgenic plant by introducing a DAN, to which the ger^. 
coding for the transcription factor is connected, in the stress-responsive promoter. 
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(54) imw<D$,ffi mst^hvxmmm 



(57) [!«)] 

[nn] max hux»tt**i 

T© (a) Xtt (b) ©^>/^*fc:3 — F-T«DNA*qitia 

nfc ae^f tr h 5 >x x = y * « * <z>n«. 

(a) E$iJ#92. S2?iJ#^4, EJ'J#^6, £$ij#*8 

(b) E3*J#*2, E?ij#*4. SB?"J#^6, SH?iJ#^8 



T<D (a) 3U±(b) >/^g£n- KTSDNAjWMSS 

(a) E5fl## 2 , -EJMUM . E$tl##6, E3WI8 
^ L < ttE*l#*» lOTgl Sn^75/ BE*!** 6 * * * 

(b) mm^2. E£l#*4. IH?'J#^6, SB?iJ#^8 

ttffi5«J##10Tf*Sn-&7'5 /*EWK*V»TJI> 

TCD (c) Xtt (d) <DdM&mt&2tl?Z&&¥'S:'gtt h ^ > 

(c) E5MHJ1. £31**3. E3J#*5. E*HHI7 
^ L < teE^J*^- 9 T?3i $ nsttSEHfr 6 ft: 5DNA 

(d) E#l#*l. K*iJ#*3, E3J#*5, E«t*7 
* U < ttEJMUt 9 T»3 nSttSBJW* £ fc*DNA£: 
* MJ >S?x> ^*#TTAl , yjy'fXL> AO^ 

[R^H4] 7H/X)6Stt7'D : E-i'-at. rd29A 
ief7Dt-^-, rd29Bafirf :/a*— rdl7Jt 
gfynt-^-, rd22ae^^D^E-^-, DREB1AS 
fi^^D^-^-, cor6. eJte^ ^P^— 9 — , cor 15a 
Ififyp^-^-, erdiae^yp^E— ^— R«kinl 

1 OTftSif *3R 1 ~ 3 CD^fW 1 W'fB*© h 7 
[0 0 0 1] 

14xi^^>h (DRE ; dehydration responsive element) 

£p- K-TSDNAS:, X h- l/Xffc^ttT'P^-^-Tfif 
U fcafc? *«* A £ ttfc h 5 >X 5? x " y * ffift 

[0 0 0 2] 

s«»fc*s^T, am. 

5A£^3?Tilj£<fcS£<h#T£fc:i^fc«>, jIfccDiifi 
7., x>K£, ?>1M {SiSifiig 



(2) #M 2000-116260 

#«JBKOffl<E»*»iEii»3C<<. ffija»#*»*i;fc< 

^. 

[0 0 0 3] ^ftST, A»«fc»«X hl^WttMtl 
$:f^rJi-rs*^, eift, {K&XI2ttMttft$tt©aifrt' 
5EEft£©*ffijW1!^&nT*jfcj&», Httftttt*<© 
PSMjtofcffT?*?). £E85ttlS&nfc«IH!fcLj&> 

[0 0 0 4] iS^C/H */r?y Pv'-CDit^KflH*. 

wtttwa^ttisfcrotafeoae^fciHA-r* h^>x 
^KBtt©*«©fpuj36«it*.6nTv»*. Jin*-rfc. 

S^X h UX»ttttfc©fea»;:ffi^Sftfc«fir?£ UT 

a. «affi«»««ce>=h— ;k ^pu>, if vis 

>^*-1* >&£) ©££H»*a^*iilli&Kj»lt©#Ett 

U >&^b Knyt- tfafirf [Science 259:508-510 (1 
993)] . yP'J>-^fig»*jfi{5^ L tLTttSS5l5A'-7 p 
P U >-5-*;M?=*->U- h->>^^— tf«e^ [Plant 
Physiol. 108:1387-1394 (1995)], ^ 'J -f >& 

iie^ [Plant J. 12:1334-1342 (1997)], M&JKflBfttt 

^bSISfite^ [Plant Physiol. 105:601-605 (1994)] 
>?g© A ttffiQitmmM&f- [Nature Biotech. 14:100 
3-1006 (1996) ]**fflV>&*lT(^2>. LfrL. £n<£>©it 
e?-©*A«*B:. Xbk^HtS^ST^ot 
0, BttU^38««^»*©WB!^6aifflftK:5ofc'b© 

[0 0 0 5] fgjft, <SS, XBH^H'Xitt 

HUXWttk:&ac4:30«*#*nTt»* [Plant Physio 
1.. 115:327-334(1997)]. trr, X h U-XWttO»# 

n, xh ux»tts©iii^ffi[^i*^ai$nT^s [The p 

lant Cell, 10: 1-17 (1998) ]. L-o^L, ^©«to(Cffl^ 

©ae^**isj«f»itsttft;*n<53t«>, «***©x* 

[0 0 0 6] 

»cts^LKxu/> hTitoae^ ©<E9s««r*^ 
K-r*DNA!i(«)Hi*nfcae^*$tr, 
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mm* huxmmx hut.. {ssxhu-x, mzhu 
5>7yi=y^iiMii*««r4ifc*i6!itts. 

[0 0 0 7] 

iax «ifix h u x wi* t m < ae^ £ »wr * m 

< lRl±UB.-39MfcOi8;: 6»t»tt**f^fflt* ^tCJ* 

[o o o 8] -rat) *369ih:. x M^«*tt:7 , n 

^-©TSEKifillT© (a) XII (b) JtSn — 

(a) SH?iJ#^2, EJ>J*^4, IH?ij#^6, E?"J#^8 

eu< «e jmhi iot« snsjs; ke?v#> e & * ^ 

(w sh?ij#^2, e?ij»*4, ejus* 6, mm#i*8 
*u<ttEW»^iOT*sn*7 3/«EWfc*v»T<i> 

&<£t>Hl©73 »&gb<tettfln£n 

[0 0 0 9] 3 *»9itt, X hUXJSStt^P^ 
— ©TfcKCTF© (c) X\t (d) ODHA*»ai*snfc« 

(c) EJflS^l. E5U#^3. E^5. E?iJ#^ 7 

eu< ttiB?ij#^ 9 -eaisft*ifcaEyija»&&*DNA 

(d) E5fl***l. E5»J»*I3. I2?iJ#^5, E5«l** 7 
« L < «1B?IJ#^ 9 T?*S n**«Ey"J*» 6 &-5DNA t 

Xhl/XiLTIt ItJtXhl/X, i£fiX b U-XXteiS 

x bux#*tf 

[0010] £<=>(;:, Xhl'XlSStt^at-^-ib 
Ttt. rd29A®eT7 fi P ; e-^-, rd29BiteT'7"P ; E- 
rdl73te^7'n ; &-^-, rd22*e-? ^nt-^ 

— .DREBiAate^^p^-^— , core, eae^ ^n*- 

^— . corl5aite^7°P^E-:$'-, erdljte^^P^E- 
^ - R tfk i n 1 it £ =f- 7" n =E - 9 - 6 & -5 if 6 3 R a 

nsM< £*> i -3*^tf ens. eat, *mw*m-n 

[0011] 

tt, X hUX^SStt^at-^— ©T8ttttt«kX b 1/X 
J&3l : ttxU;*> b (DRE ; dehydration responsive eleme 
nt) fc»£LDRETSfE©«e^©tE9Settfl:-r*«te* 
H-TSDNA (DREBiUS^ t^o) & 



7. hU7.MtttWh5>X> f iX-v^tt^lTa&-5. 
[0 0 12] *»W»C*t»TfflV>6n«DREBiie^»i. 

DREBjteTW-5-fe, DRE^^>/1i7MlA»e^^D 
REBlAitfc^, DREIS^>/^SIlB»&f £DREBlB«e 
=f-. DREIS£*>/t*KlC»e?fcDREBlC»firF, DREiSS 
>/1;7ft2A«e^£DREB2A»£^, DRE*££* >A 
V S2B»e^£DREB2BjH£?- £ H 5 . 
[0 0 13] 1. DREB«e^O^P-x>i/ 
(1) 5>P-f ^-T-XOmRNASL^cDNA^-f ^^U-WISS 
mRNA©tt*&ag<tLT«, ->o-f X-7"X:*-©3i, ^> «, 
ftfc£*tttt©-*Xtt**M*:£#tf»*tf&ftS. * 
fc. ->P-r7^-X^-©a^SrGM^Jte, MSigife, t3ttJfe& 
£©H**iSfc»«U *M*fl=TT£*a 
fefflV>5it*'T§5. DREBlAJieTO^P'f X^-X^- 
ffi#J#+©mRNAU^;Wtt, bU*(fliL 
tf. 10 — 4-C) KUMrr*J:£K:J:?>iB*:U DREB2AJ1 
^©■RNAU^tt, WWfcSrffiX b I'X (#J;U;f, 150 
~250mM NaCl) 4><6»X b l^X (0d;t«, B«*tt^{c-r 

[0 0 14] mRNA©I!§Siki, WAH GMi§*ti!T£W£-£ 

nfc*»**»6, ^U**+r*-;U8c, 97-i»?-* s s 
7*-h-Httv"7A& ffifb'J^^A-R^j*, ^P 
?M ^— CT-t***^ U #Xi7 U7- fflS&gfcJ: Dfi 
RNAili»SrfflffiPS!-r?>. ^V^T, dfiDfi»NAiii»*»6. 
rfdT-feJUn— X^>-fe7 7n— x2BSrfflfrti--5# 

ft, **l>l^ffel:J:»)# l J (A) *RNA (mRNA) SrftS 

$ etc, ^3»«S«JEa^ffiac£K:J: 
0 mRNA<& $ e tC^iB U T <t V>o 
[0 0 15] ilOJ:5»cLT»6nfciRNA*»ffliL 
T, fUSE©+y KCT^tf, ZAP-cDNASynthesis Kit (STR 
ATAGENEttS!) ) *U =fdT 10 2fctfa!<E*9*k:J: 

oT— *lficDNA5r-&fi6;Lfc^, #J£cDNA#£)X#g| 
cDNAS^jsSI"*. ^</^T, t#enfc-*^cDNAfcEcoRI- 
Notl-BamHiyyy^-^iftDjS^^y^y^-^WJD 
ft, e^fgtt^b H ^ -f > («i«GAL4Sttft K^-f >^t 
.if) *«tr 7^7X5 K (^JA«pAD-GAL47"7X 3 H (Strat 
agenettK) 1i& ofi^fittft; h* >©T?iftlc3i^-r 

[0 0 16] (2) DREBaeTCDi7P-->i/ffl^i 
DREBae^^^P-x>yfS7jft<i:LT«, 6#§£/S 
7*'J <^ Hx^'J-x>^j***WF«c:t*t 



(4) 
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Ttiffc<D*y h (WA. (^MATCHMAKER 7 >/W 7* 'J F->7, 
7-A(ClontechthK)) Sffl^Tff 

[0 0 17] ±SE+y h£ffl</>T, DREBite^Sr^D- 
r>ift5S&, DREBae^tfa— KT**>/t£H(D 
REB^>^^«t«r»5)A«tS^-r*DRE*$trDNAIIrM-«r* 
v HciStt©7"77.= KpHISi-lfttfpLacZiKM&U 
ff^n&T^XS KS:+7 H:i#0gf (Saccharomay 
ces cerevisiae YM4271) \Z&m&mvtzt> n—->ifm 

m^mm&ftMtz z. t^BT»«. 

[0 0 18] ^a-=>^fflS±»*tt, HIS3ft/jN7"D 
^E— ^-i:li¥«n-5 7 p D;E-^-©f^fflT l J— (lea 
ky)K58§JSft*MS3*>/Xdm©flsfl! tiOt^^ 

#ftTTfbflfe*^n)lT?**. LA»U d^THIS3^>A° 

/^Wt*#t»iT?**. ftoT, HIS3*W<£K© 
^•&IH^r'JT<& -5 3-AT (3-7 5 7 h U 7 V— JM #fiTT 
ffiEfi±»*£l(F*bifc«£, MIfcl*a©HIS3*>/t** 
©flMBtt. »«ttSF»fc3-ATK:«fcoTIBiF*n, 

^±©3-at#£ett«, ^aa^©His3^ >/^m\tm 

■*fiF«ETT**3FU6i:*:«. lacZiie^fc, CY 

TV- Mc»«L;fc*&, mSLitrJD--«, nD- 
— £##Wf^&*S£©X-gal#*Ptttt#S&V». 

[0 0 19] L#>U ffifaBlSiBe* CdStiT. HIS3* 
eT±Sft©DRERC/lacZjtfe^±oS©DRE(Cig^L. HIS3 

ssnst, tt«£#*tt+#*©3-AT#aET-r*>£ir 

WHg £ & 0 . ^oX-ga 1 a^i^n^ n - - £fc 
-So ^JST. r-U-XJ&^ttXU-^O h (DRE ; dehy 

dration responsive element) I'd:, giiSTs h U7.-^>(fi;?B 

9 bpCfiJ^WfcEMS' -TACCGACAT-3' 
->XfeSbtt©DNA® V> -5 . 
[0 0 2 0] DRES^trDHAWH-te. tt*7, H l^Httit 
Brf-<D 1 CT*-5rd29Aite^- [Kazuko Yamaguchi-Shino 
zaki and Kazuo Shinozaki : The Plant Cell 6 : 251-2 
64 (1994) ] ©yDt-^-it (rd29A«g^ <DMmffli& 
— 145©*«)«r, # U * 5— t'ilflSJS (PC 

-5. d HTPCRfcffi V>* d £a»T#*«F8IDNA£ Itli. 

->d< jL-rx-yw j usmtmi ens. $fc-tr>7. 

^7'f7-tLT(l 5' -AAGCTTAAGCTTACATCAGTTTGAAAG 
AAA-3' fi35iJ#^ll), 7>ft>xy7-fY-iLT 



tt. 5" -AAGCTTAAGCTTGCTTTTTGGAACTCATGTC- 3 ' (SBJiJ#^ 
12)fcflJH5d£*»TS4. fib. #3S9iK:*V»Tfid 

n £ © 7° v— n ess a n-s ©t«& 

[0 0 2 1] (3) DREBlA«£^&tfDREB2A»£^©?P 

DREBlA»£^RtfDREB2Ait£^- tt, ±1B (1) fciSHTf* 
6 tlit cDNA 5-f^7'J-*. ±IE (2) (C *5 V » Tf§ 6 nfc 

e&#£X-gal (5-^0^-4-^ D p-3--f > K U JI/-/3-D- 
^7^hyh*) Rtf 3-AT (3-7 S;MJ7 V- JU) £^*T 
T SLBfcJft TV- hfc f£7V-h± 
{CtB31b7t#fe©3P--^?,7 r 5X5 KSJMWSd 

[0 0 2 2] T&*)-£, DREBlA«e^X«DREB2A«e^ 
t^tftfj^ 7*:7 n->tt, GAL4«tt4t K/-f > (GAL 
4 AD)^P-r J -r^DNA«g^tDRE^-&^>/1^M^3- 
h*T*W*i©M^»e?-fcff*rU TJ^-^rt K 
□ yt-feVat-^-COTTT*, DREag-^W?^ 
K £ GAL4te¥fS14<b H * -f >£©»£* (/W 
7*U K^W^K) SJBS-T*. ifclr»"T?. ^SStlife 

DRE^^>/^KgC»^^-bT. 
l^#-^-ag^±M©DREtC^-&L, *ts-CCAU»tt 
ft h**-f >#lacZ«&^fttfHIS3iie7-©e9&i£ttflS 
t4. ^tltCiD. tfv^T^P — *a©HIS3 

t, #?T-f^D->ii, *^anfcHis3^>/t^e 

OftUH C «fc 9 3-AT##TT <b t X 5^ > * r 
t * * * 3-AT#ffiTT^ W Bj^g t ft -5 £ £ t> fc, 
&l&2ti1tp-#7i? h->^— tf©^fflk:J;*iS»+©X 

[0 0 2 3] ^T, :oi3affinDz-*f,-» 

T*di:K±D. DREBlA3te^PR^DREB2A®e^$:#5 

[0 0 2 4] (4) DREBlA^W?i7KX«DREB2A^>/1i7 
Wo-fc^u— if 

^P-^iLT, tfif7-f :?7U -©■*•#> 6 ^P-n 
>^-r*di*»"Tftr«. ft-Dl, ->n-f 3?7-Xi-©cDNA 
^-f^U-W^e., ±E(3) t*V»T»6nfcDREBl 
AcDNAX ttDREB 2 AcDNA 7 &~?U—7L llfn 6 ©*^& □ 

*. 

[0 0 2 5] (5) }fiSIB?iJ©ft^ 
±E (3) Ri; (4) \Z& U»T» 6 nfc 7^7 7. 5 h* «t <D cDNAS? 
^S:^JtKi**T-«)®fL, pSK(StratageneaK)^:£*©ji 
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«SIE5iJ©fc££fT?. ifiME?iJ©&£teV*-y-A-* 
;W/1-H©fMfc4MW*, XteM13:7 7-/^H5yr 
^ H«WMStta^©^»#ttt J: Off 5 
aHr»g»«SS9!ift£tR (WAttPE 
RKIN-ELMERa©373A DNA->— *X>U— tfll^T 

[0 0 2 6] E£l#* 1 fcttDREBlAae^ ©*SE5!I 

7 5 J REMfciRT. EM#^ 3 fc «DREB2A»£^ ©Jfi 

^e<DTS/SI2?>J^^T. i2JiJ#-^5tC«DREBlBae 
^©ifiSE?"^ E5MM*6fcttRae^©:3-KT4 
9>W?X<D7 = J imM*7F.S. E?«#^ 7 KteDREB 

bores 2B»£ : ? ©tt£E$u £ , e*i#* i o \z um.m&^ 

B5IBT 3 / RE3I** * R*tDffifc«S^ bDRE 

m\ZXik. ttiH&£©XAft*£i;ft:;'>/'<?9t£ 

-5. 

[0027] maii mmm^2, 4, 6, 8x«iot 

~20ffl@S. 2SlC0?£L<W:l~5<l©75y'&j!>t* 
&LTt>«fc<, E5U##2, 4« 8X«10T-Sfc>£n3 
7 5 J mm\Z'>ti < £ ft 1 «, £ L < 1 ~2(HH8 

«t<, E5U#^2. 4, 8XttlO"e^t)$n 

*7 5/RE5>J©4>&<£ , bie. $?£L<tel~160 
fflSft. £SWf?£U<lil~4(MI©75y'&JWifi©7 

ttft;T*«iB&#T 

[0 0 2 8] Sfc, iffiae^iX MJ>5>x>hfc* 
ftTTA-f T7* U y-f XT -5 JL <t SDNAfe . ^SDNA 
3ftt3— KT5* W^K#DRElc*r&U>RET«tt©a£^ 

*M7 5 F«fta*30~50X. #3:L<tt50SS-e*O. 
fifta*37~50 , C. »SL.<tt42t:T©*ftSV»3. 

[0 0 2 9] SgRSBte^tt. Kunkelft* Gappe 

d dup'lexfeS:if©4i4lI©*ffiXfi^ncfl!r**ftfcJ: 

Affl^u/K <fl*fcfllutant-K(TAKARA*fc«) ^Mutant-G 
(TAKARAtt$3) SaSfflDT, TAKARAtt©LA 
PCR in vitro Mutagenesis v'J-X+y h£ffl^Tf£ 



[0030] — a.DREB»e?-©**E5ij3&»aiffisn* 
^tyy Avuzmm t l^pcrc «k 0 x, t>i*Rtt 

SSa?iJ^*TSDNA«lfM-^7 p n-y<i: LTA-f :/ U y-f 

[0 0 3 1] JtU3, DREBlA3tfiDREB2Afi{S^£^tfiia& 
AA^^-H *fl§«K-l21*t;:i»A£*-U DREBlAae^ 
^tS^mmit. MK3U&KDREB1A. ^ft#^FERM P-169 
36 ch LT, DREB2A«£T£^tf;fc:fl§g«:, ^giJS^DREB 
2A. **I£#^FERM P- 16937 tlx, X»ft*R**X* 
IfS£Sffiffl2Ef?r (^tSMo < TfJSi 1 T B 1 # 3 K. 
¥eJS10^ 8 £ llBttttT-fff6£nT^5„ 

[0 0 3 2] 2. DREBae?-* ! 3— KT5* >A?®© 

(1) DREBite^**3- KT*^>^i'H©DREtt-&IE© 

DREBMC^ 3 — F T -5 ^ > A 2> ft (WTDREB 9>Mr 
Htn5)*i3 - KT-5^>A^«©DRE^©^-&#gtt, 
R^>/t*R£GSTi:©«£*'>/'*27R*fliV», y^v 
7 1^77^ [Urao, T et al. : The Plant Cell 5:1529 
-1539 (1993)] £?t-5 £<hfc«k DttJ&>#5 dtrtiTfT 
3. idtf, DREBlA^>A*27ff£:GST£:©l«-&^ >nt> 

TDREB1 AI£f5; ^ >-S- h7>X7i7-f 
(GST) Ifef £ n - h* T * :/ 5 X 5 H <#J A tt, PGEX-4T- 
1^^- (PharmaciattK) fit*) ^©GSTrJ— Hti«©T 
^tr^U-ASr-^fc^Ta^TS. #?.tlfc7 p ^X5K 

enfc^)^«iaBfla5:^ : i : «©MA«i:T®^T«). *IC 

ft>t77 n-X4i*©fi#:^ffll/^77^Zf-f 
-^□Thy'77^-l:J:oT«iL WgHi»'&^>A 

[0 0 3 3] tflli/y hTy±.-(\$. WA£?>Wm 
<h©fflSf^ffl^P^-5^i*T*S. T&fc*>> 32 PAif 
Til U fcDRE^^^DNA»f M- 1 wimm^ *>MKt& 

0> DlttWfr<t*>^*£©tt£fcigHT*«nT* 
»Snfc/t>H*«IUtS. *%Wt*5ViT« DREBIA^ 
>/^^SX«DREB2A^>/ , ?^S^DRESB^J»C#SWC^ 
6l/W4^t»t DREE5«JtaE»*lni^.*:DNAWfJtftffl 

[0 0 3 4] (2) DREBae^J — h*T-B^>/^^R 

©e¥et4{kte©»tfr 

DREBae^tfn- h'TS^ JtWfi^ett^bffitt. 
vn-f jitXtCT'n h7?X h©3SSrffll^ h^>7, 
7 ^ -> a >H^ft * m ^ -5 ^ t tc «t 0 «p*fT* d 



(6) 
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t^TT^-So DREB1A cDNA£CaMV35S'7*P ; &-? 

-£-&tfpBI 22 177X5 K (Clone techtt©) KMSU 
I7x^5'-/7^5l < *«it5. ±151© 
(2) tC*5^Tt#e.n-SDRE^^tJ71JfiSroDNA^* 3* 
■fey htt^LfcDNAWH-*. B-iffri/a-y— fe'(GUS) 
±gS<75TATA^P ; E-i5'-C) S 6 C±«tK*e U 

«, GUS«14£«i]5£T-5„ ^TDREBlA^A-^MfcH 

«pfc5B3HS-e-*;iifcj:D. cusett©±#a«j&&ftn 

ntf. :/Dh:/7*hl*3T*SLfcDREBlA*>/'t5'lt 
««, DRE©ffiMS^LTe9£ffittftL.TV»S;i£tf»to 

[0 0 3 5]*^l;*UT. yoh^K©» 
tfiya h7°7X K©7"77,5 KDNAW^Att. Abel 
<£>©7j?£ [Abel. S. et al. : Plant J. 5:421-427(1994)] 

JifH2a©^7X5 HttfctC, CAMV35S7°p;t— 
£:/p h:7*7X Hc#AU ;P^7x7— ifflHtfcWf 

— ^— ifStttt, Jefferson<&ffl7ji* [Jefferson. R. A. e 
t al. : EMBO J. 83 : 8447-8451 (1986) ] \Z£ 9 , ^->7 
x7— t?St£»PicaGene;U->:7x7— W^W^-y h 
(Toyo-Inkttg) £JHlr»« d <hfc<i; D«3fef* d t*»"C* 
•5. 

[0 0 3 6] 3. h5>7>i?x.— yt7m<b<D{tm 

X. «rfc, {giUX hl^X (JSiiigX hl/Xfc^tJK ft** 
t£X hl^X£t£tC;ttUTigiatt£#-rs h7> 

Sfr2©IRI«S»*8!*\ a°-tV *>l>#>te. I'Jlf 
->a >&&£©«}£« AS&i:#*tf 6*14. T^DA* 

> x x - v if mm z. t. iflt; * * . 

[0 0 3 7] (1) ****«»»*'*£*--©«*«»# 

fcDREBlAitfc^, DREBlBJte?-. DREBlCiUS^ DREB2A 
XJ*DREB2B»e : P*'&trDNASiia«cMIBBi* 

ifflflSffl © * p > ^ i7 * - fc jf Af 4 £ £ Id £ r> % 
i;D-->^^^-iLTH P B 
I2113NoL pB12113, pBHOK pBI 121, pGA482, pGAH, p 
BIG* ©Af j- ij ^-SC^X 5 K^pLGV23Ne 



o> pNCAL pM0N200^t*©4 ] F B 1^^^-*©y7X5 K 
[0 0 3 8] A*<;HJ-^*-^ 7*7X5 K*flJH4 

±te©m -r u -s<-t>i?—<Dm.mm (lb, rb> n 

fc, gWIfef^jfAL^ ^©IfljftA'S**-**** 

□ ni7f'J7A • 7 rL i^7 7">X>XC58, LBA4404. EH 
A101. C58ClRi fR, EHA105»K, &&mm&, Il^h 
D#l/-->3>ffi^fCj;D5»AU, K7^DA^tIJ7 

[0 0 3 9] ±IB©7Jffi^lCt). *3B3BK*5^Ttt. 
H#^fe [Nucleic Acids Research. 12 : 8711 (1984)] 

tf7"7XSK$:«tt5Aii, W-^^SH 
(0UA«pRK2O13££) *ffWr**»M. 2£tf7:7*DA 

ft: 7 ^ P A* if 7- U -7 A * % Z> Z. t W T ^ -5 . 
[0 0 4 0] DREB*6rf-tt, <E^*»ttft-T*^>^i' 

tt«3:, ^SnfcDREB^>A^M©f^ffl-eS^©itfe 

w©«ttft:ic «t o tt« a #©£«a««MH $ n* 

4= itl^B&ih-r-S/t*, X hl/Xft?tBtfC©*.DREBJl 
fif^S^n^ioC, DREBite^ £X h UX^tt 
7°P ; E-^-$rDREBae : ?±dit{ca^-r-5 £> 

tmT© ©*^tf & n-s o 

[0 0 4 1] rd29AJte^7 p P ; E-^-(Yamaguchi-Shin 
ozaki.K. et al. : The Plant Cell. 6:251-264 (199 
4)]„ 

rd29B»€ J f 7*0^— ^— [Yamaguchi-Shinozaki, K. et 
al. : The Plant Cel 1, 6:251-264 (1994)] . 
rdl7ite^7°P ; E-^— [Iwasaki.T. et al. : Plant Ph 
ysiol.. 115:1287 (1997)]. 

rd22iie j f7°pqE-^— [Iwasaki.T. et al. : Mol. Ge 
n. Genet. . 247:391-398 (1995)]. DREB lAiUC-T^P ^& 
— [Shinwari. Z. K. et al. : Biochem. Biophys. Re 
s. Com. 250: 161-170 (1998)]. 

[0 0 4 2] cor6. eae^yp^E-^-tWang. H. et a 
1. .Plant Mol. Biol. 28:619-634 (1995)]. 
corlSaite^yp^E-^— [Baker, S. S. et al. -.Plant 

Mol. Biol. 24:701-713 (1994)]. 
erdljte^^P^-^-lNakashima K. et al. : Plant 
J. 12:851-861 (1997)]. 

kinl®g^7"p^-^-[Wang. H. et al. : Plant Mol. 
Biol. 28:605-617 (1995)]. 
[0 0 4 3] <IU XM/7«MTSt), ja^ttftft: 
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[0044] ^fc, ^s^^cxe^^^jg^-r-s^ 

tlT V> -5 * - 5 ^ — T? &ttfcf C tllZ RgJt £ n-s © 
[0 0 4 5] Sfc, j&RKjfcETT'n*— EJlJiDR 

h* P^'t- -t'OVdhl) CD-f > h P > [Genes& Development 
1 : 1 183-1200 (1987) ] JiAtS £ i 

[0046] ^ef-. a*gif~s$i®jHKfiM*Bei&B 

A-tLTH #^V-rs>>»t£«£T (NPTII), iri£ 

/W ^OVf -»*X*f7>X7l7- i?(htp) jfife 
^ Rtf If 7 (bialaphos) fcwr*»»[tt*#-*r 
5*X7>f/X'J y>7tf;Ph7>X7i7- t*(ba 

DREBae^&tfjg*?^-— m 
ai©^ *-fcta#-&A/fc* 2 mmom&xvMzm v*t 

[0 0 4 7] (2) *f ttf&jfe'vWDREBSe^©^ A 
*58WIC*V»T, ««3^«SBBS> ««« 

W6n*. DREMte^tt, «WL&«*rtS!JH-K:DREB*e 

^XhtxU^ h n#b--> a DDREB»te^- 
tf^ i7 ^ - £ ag A1" * Z. L *> T£ -5 . 
[0 0 4 8] 7^n/t*5 t iJtfA«fti*fc«fcD*£ : 3 t & 

ST?**. uffllgB, ;^a-A-f>7-fJH>l/—> 
3>ffilCR Acad. Sci. Paris. Life Science. 316 : 1 19 
4 (1993)]t«kt)ff'5;:t*<7f**. i>D-f3t 



tJ^XS K^tfT^oA^xU^AWig^j&lCitge 
yD-f 3*^-X^-*«b, 'n^^v^r-^-tCAtlA-^ 
i— A#>7T65~70«HgK:fc*3:"e*5l«, 5~10^ 

n. aaciwrr*. #sM'-i:»i/5»>/7 s rani 

[0049] jfctiT. Bwae^«*fi#:^aii?f -sfc 
fete fn^ftfltisroa^sawtt^ttKsjDA&iis 

ASnfc h 5 >X-7i - y i7«^3©a^ £i# 
[0 0 5 0] HRfc, iiClALfcieflt 

y y A±T©fit ^sfts ^ <t tc =k o ^Aae? vmm 

*. #Afief*UDS<^SbTV>5fI^#li. 
[0 0 5 1] *^l:ffl^5lfif£lAWch7>X 

ffl ht* a b fcae^ s«wr -6 C t fc <fc O tr -5 £ £** 

[0 0 5 2] (3) DREBaerfOWttHaHI-COjBiBU^^ 

DREB® * » A b fc h 5 >X S> x = y £ fc* I* & 

»ae^-©»su^;nwx5BsaMto»*ftt. 'tie.© 
pcRffixfiy — tf yftffizm ^iTDREBae^ ©mRNA^M 

Hl-r*Iltfc«fc0ff5C:t*«T#*. DREB^Wt 
[0 0 5 3] (4) DREBae^iHASnfc h 5 >Xyx 

- y zfemw n\z.& w-s^aae^omRNAu^w©^ 

DREB»i5^ ^#A £ftfc H7>7yi^7^ tttt^ft fc 
43V^T, DREB^>/Xd7H©f^'fflfcJ:D, 56SU^;P*«* 

ft b fc <h # a 6 n * a e ^ »4 j — -if > » «f i* ± o t h s 
■r*c:t35«T*a. y — DREBae 

A a tlfc h 5 > X 5/ x - 9 t © A 3 nt «r> 

*^««4:tffl^T. ^wae^t^^^n-saeT© 

[0 0 5 4] 0«E^»iftttifrWTfc*«lt, 

Bf^fflM (^JA«l~2jara) ©S;)gRO:/X««fix 
hl^X$r#A-5. ftUXM/^OiiH 

tfe€riStOat«±T10»~24«flBI«;»3-ti:*j: 
tfc«t04A4it*«T?*5. -7J. fta^hU^Oft 
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ffi\Z, 15 — 4 < ClClO»~24B#p B m^T-5^i:fC e tO-%-A 
5 -5. X Y V7s**3-K.t&\^> ho-;«!ft 

bTtt^»l!)$rfT^, y— !f>^*fX«RT-PCRf; 

[0 0 5 5] (5) h^^yi-'^iW^ 

DREBiH5^£*A Lfc h 5 >*S>xXy 

* £ &± * xnfc**# tc h y > x v x x y ? mm 

•5. 0fl*tf, *fcj*X hl^fctttSWtttt, 2~4aiW, 

UXfC^ftSWttte. -6 — lCCK, 5~10BF B 1@^fe 

•5 d <h (C J; K) mmt -5 £ £ -5 . 
[0 0 5 6] 

(MffiM 1 J DREB1 Ajte^S: l^)REB2Aite^coi7 p— - 

(i) i/u-i jz+xi-mmwcDmm 

LEHLE SEEDS*'' 6 A^ L fc -> P -f 3? ^X^CDffl^ 
fi&a^&M&lSl^hU^A, 0. 02%Triton X-lOOHcl 

TKiJfem. GMS^igifc (l'J7t-MO : A^->^* • X5? 
— f*iftffljB'&4i[«(B*«lliaW4 6g.MES 0. 5g. X^ 
P-X30g.»^8g. pH 5.7)fc, 40~120»»aUfc. -t 
LT^IOOOlux. 16fl$M9!*IJ, 8P3ISW«<JMfc*fl : Tfc 
*l»T. 22t;T«*r«££K:«fct>**l#*»fc. 

[0 0 5 7] (2) # 'J (A) t RNA«HK 
±K(1) fc:fet»T»fctt*H*S. 4'CT24WflWOffiia«l 
S€rffofe«, ^iJ**+K-JU£K£9£RNA£il83L 

d?U(A+)RNA 

40#Sy^l 'Jig*? VT—H-OK. 



W*t^#:3 gfc, 100ml ©5. 5M GTC*gf&(5. 5M^TX:x> 
^:*:>7*-K 25mMi7X>g^ h ij £A. 0. 5%N-5 

•>n-f )u?)i^~>>mj- F'j^a) icnmu **S?i 

- h S, 18-G©aJt# D I JT10S 
2. O00xgT15#IHiafoU «Wfi«H-fefl:lR$-&T»5SL, 

[0058] »snfc±fiit*- h? u-yaFoa^fl? 

KAnfcl7mlCDCsTFA*gj& (-£>"} A h U 7;WP7tx 

- h (PharmaciattSSK 0. 25M EDTA, Mffi7K£*g-&LTD 
=1. 51tSBSEUfct)©)±fC«B«, Beckmann SW28D- 
^— 15"C, 25, 000xrpmT24l$ra&3S'frLRNA£8:lK;£ 

#V>T#<=>*i;fcRNA£, 600/z 1 ©4M GTCi£f£(± 
SS5. 5M CTC*ttS«M*T#*iUTCTC»£#4M4:&<5 
<fc 5 K*«PbX^y— ;ua»*fr-5 CtK 

«fc?>a«©£RNA£»&. 
[0 0 5 9] ±te-£RNA£, 2 ml (OTE/NaC 1 (TE i; 1M NaCl 
SlrlOW^TS^bfcfcCD) fcl«#U KKTE/NaCIT 
LT*^fc* U rfdT-tr;PP— X* =y A (Col labora 
tiveresearchtt£f:t'JP*dT-tr;UP— X (type 3) £Bio-Ra 
d&gfxny^AfilgO. 6cm) KlifcSl. 5cm£&5<fc? 

Ktt«e>fct>©) tau iai/fc*«*t)5-s*5A 

fcaLfc. ^j8mlC0TE/NaCl.T^5AS:St^ 

TE^jra^T^u (Mm^mm •mm.^t^ *#e>n 

[0 0 6 0] (3) cDNA^-f :*7'J— ©-&J5K 
±E(2)fc«fcOW&ft&#'J (A)*KNA 5<tgtfl^T. cD 
NA-g-fiK^^ h (StratagenettSS) J: On*^cDNA&-& 
J&SL *«cDNA^pAD-GAL4^9X5 K (Stratagene 
a»K*»LcDNA7-fy7U-*^J5£Ufc. f*t> 

ST. #y h\zffitt<DZfa h=iMz&l,\ &T<DK 
jeS{^4-T'-^IIcDNASr^fi£ bfc„ 

[0 0 6 1] 

5 ^1(5 A»g) 
5 ^il 
34*1 

\£9— 1 *1 

3 fil 
2 til 



±M 50*1 



[0 0 6 2] ±55^®!;. 5m 1 (50*^/m 

l)£*i)IJLT, 37"CTr, 1 ^FbI^ >+^^- Y?Z>Z\t 



1.5«E/*1 RNase H 
9^^^1 DWAdf U > 5 — tfl 



NACKJ^fKfC, 
[0 0 6 3] 



45*1 
20*1 
6*1 
2*1 

11*1 



[0 0 6 4] ±BBfiiSttS, 16'C7?2. 5P$r B 1-f >^j.^ *IBcDNA^. Pfu DNA#U ^ 5— J*ffi*ffl^72'CT3 
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StJSfcffofclg. fl5ft&^l/5» h(C9 Ml©EcoRI-Not 
I-BamHIT^y^ 7 — (TAKARAttIS) , 1 *i KDlOx "J #~ f 

ImIOATP, 1 ul<DU DNA'J#— fe'(4iJM£/ 
tfl)*imA. 4*CT2 Bra-f >+^^-H-r?)-ilC c t 
D . -*mcDNAt'7y^-Sr#»DLfc. ^^T, 
JcEcoRIlWIBB'*BW9[fc*-r*cDNA*, ifu — ->if^ 
^-T&5pAD-GAL4:7"7X$ H (StratagenettK) WGA 
L4©iSttfb F*-f >©Tgit©EcoRIgBfitC, T4DNAU 13— 
-fc?£ffl ^Tl^t * Z. £ KJ; 0 cDNA^-T ^5 U 
Lfc. 

[0 0 6 5] (4) yVADNACiHi? 
±IE(l) t3*5^T#e>nfctt^#*^, Molecular Cloni 
ngftlaniatis, T. et al.. Molecular Cloning:a Labora 
tory Manual, 187-198, Cold Spring Harbor Laboratory 
Press. Cold Spring Harbor. NY (1982)] iZeHM(Djjfe\Z 
SoT, yyADNASri^MLfco T&fc^ ~>u-1 
X^-«^50g »C2, 000ml ©^WfflS®^ (0. 35MX£ D 
—7., 1M Tris-HCl (pH8. 0), 5mM MgCl 2 , 50mM KC1) £ 

•5 H £ \Z& D ttiti-i XUfc. 
[O O 6 6] 9, SfflflSSIigS: 

oooxg, 4^Tio#w«aBfr&ufc. ±»s 

«Mfc3Ell*DEb;fc. 

[0 0 6 7] »Sft;fcefc»ttIRfc*?&L;/MOil©TEfc!H 
Sl/fct, 10ml©?gfl?f&(0. 2M Tris-HCl (pH8. 0) . 50mM 

10xPCRg#rfft(1.2M Tris-HCl(pH8.0).100mM KCL 
60mM(NH4) £D<t, 1 %Triton X-100. 0. lmg/mlBSA) 
50pmol/Al ^7-f7-(tVX) 
50pmoV«l*iM^ , 5-fV-(7>'^-fe:>X 
KOD DNA# U ;* 5 —-gftod-lOl , TOYOBft ' 



EDTA, 2 XN-5l>n-f ;HJ-;m-»*^- h 'J »>A) £iP 
0. lilO^Df-f t"— k'K (lOmg/ml) £jbP;LjfflflS;|£ 

*3. 000x g> 5»M©a^fc«kblsIiKlx, ^n^lmlcD 
TEKi£fi?LT'7VADNA£f#;fc. 
[0 0 6 8] (5) Bf7>/W^'J?»K7?'J-^ 

>i^r*fc*fc, HIS3U-#— ^-Jte^XttlacZHP- 
* — Ife? ©JtSKCr, DRE^— 7S:-&tfDNASg«2:-tn 
^n4*t-v hi^Lfc21i©^7X5 h'^ttf, DR 

(01). ffcto^, if, *»93fcJB^alE¥H*jMIS 

•&-r-5DREIHJiJ^t:, rd29Ajfie^XD ; E-^-^(r 
d29A»e ; ?OJBiRPaJ&^^ £-215 — 145©Ei*£) £PCR?£ 

5' -AAGCTTAAGCTTACATC AGTTTGAAAGAAA-3 ' (iB5iJ##ll) 

S\ 7>?t>^y7-f7-,!:LT, 5' -AAGCTTAAGCTTG 
CTTTTTGGAACTCATGTC 3 , ^^bfe. 

rneffl^fY-CIt if*3&, PCRBfrJt£&g 
C^*'— 3 fc. 5'*^(rHi 
ndIII«WraM£Si*ALfc. !in6C^5-f 
v— tt, ±eS)DNA-&fiS;^ (Perkin-El merttS!) L 

T-fb^Efibfe. cnf.o^-fv-^K ±ie (3) 

t*V»T»l«LfcyyADNA*«FaiUTPCR*ffofc. 

PCR©KJS^C9*a0K«WT©)l DTSS. 
[0 0 6 9] 



5Atl(100ng) 

37/il 

5/tl 



1 /tl(50pmol) 
1 Ml(50pnol) 



[0070] ±gesj&?&£. s^^u^ 

;U*50Mia*Lfc. PCRWu 98t:T15#|ffl©JIMStt, 65 
< C-C t 2S'F B lOTT--'J 741C-e30#M©#*Rj6© 

i7DD7jx;WA50y 1 £S0;5Lrg£U 4*0. 15. OOOrp 

"C, 15, 000rpmT15#F«3g<i>LPCRg^£^Uy MfcL 
fc. 

[0 0 7 1 ] ftSftfcPCRSttiHindlllTttWa^* 
— pSK<DHindIII«{£K:*J6U K 

[0 0 7 2] ^nSrEcoRItHincIIT^DUaiL^, t# 



6nfcDHASrK-*S'*©«S'<i'^-T**pHISi-l(Clo 
ntecnttS) «HIS3©/h7 p n^-^-±oit<oEcoRI-MluI 
gBteJcaSSLfc. DRE^4*-fe-> h^tSd 

NA®ritS:pSK*> £EcoRI tHincl D ttS b> »S«D^S 
^i7^-pLacZi (Clontech^tS) WlacZft/hyD^-^ 

-oi^tcDEcoRi-saiigpatca^L/t. f§e>nfc2a© 

^7X5 r-*5rSaccharomyces cerevisiae YM4271 (MATa, 
ura3-52. his3-200. ade2-101. Iys2-801. leu2-3, 11 
2, trpl-903) (Clontechtt©) t»WEljlT*CiK«t 

(HI) . 

[0 0 7 3] (6) DREBlAite^&tWHlEBZAaie^O^n 

-x>if 

±83(3) C*^TmSLfccDNA5'f^5U-*ffl^Tl. 2 



(10) 
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NA£pAD-GAL4:/7 7.3 F^£>EcoRI£fll^T«J9liiU P 

FpSKDREB lARtfpSKDREB2A£f#;t. 

[0 0 7 4] (7) tt££$iJ0ft£ 

^©^5X5 F pSKDREB 1 AS. FpSKDREB 2 A £ ffl V> T , 
nfecDNA©^ffiSi2?il*^SL.fc. ^7X5 FpSKDREB 1 
A&tfpSKDREB2Ate, **Lfc*Mttll!JIS+*»S 

KMSflKKUKABOttHModel PI-100) lc«k-3TH»U 

it. m.mm»:i£<Dr£tb<DKfc\t. Ki&mo#y Fo>er 

kin Elmer&SCATALYST 800) *fflV»Tff ofc. itSffi^J 
*36tt, 3Wrll[aKIB$)|ft£«(Perkin ElmerttSModel 3 
73A)*«^Tfrofc. -tOtS*. 7*7 7 5 FpSKDREBIA 
*©cDNA«, 933 bp<0***»6«j«SnT*0 0E3W# 

# i ) , mt&mm «f t km 1 6 t 5 j kss* & & * 

#x ft*t)24. 2^ a F >©* >/1 i> ft GEJfl#^ 2 ) £ 
n— KTSPfl— ©:*— 7*>U — f-< >^7U- A©#& 
T-5£<!:;o*bfro7c. — TjT'^T.S FpSKDREB 2A ©cDNA 

a, i437bpcDtgs^e.«^$nx*3 0 (ga?ij#^3), s 

ffiSiB^J * K; «335 7 5 7 ^Slgfr 6 & £#t£#xS&3 
7. 7^Dy;UhXD^>/ti7a(g3?FiJ#^4) S3- Ff 
•5 Pf— ©*— y > U — x-f l>— d £ 

[0 0 7 5] (8) DREBlA^>Ai7«XttDREB2A^>/t:J7 
«©*^a-:7*£:3- Kf^lfefoM 
Jite (6) lc£V>T?#£nfcDREBlAjt£^XteDREB2Ajl£ 

REB l A«e^ £^ tf - #S«cDNA#f It X «DREB2Ajfi£x £ 
-&tJz:*^cDNA»fM-Syn-^iUT, Molecular Clon 
ing [Sambrook, J et al. . Molecular Cloning:a Labora 
tory Manual 2nd ed. .Cold Spring Harbor Laboratory 
Press, 10 Skyline Drive Plainview, NY (1989) ] lcB2<K 
©T^SHCST:^ ->D-f 5*xX:r©AgtllcDNA7-f 

DREBlA^W^JlOTTj^n-^:]- F-r-5it£^<fc L 
T, DREB IBiiex&tf DREB lC»fcx DREB2A^>/^^ 
R©*^n-;7£z]- Kt^lfifi bTDREB2Bjtfcx 
ittXEJiJftJfeUfttC*, DREBlBittexfiBJiJ 
#^5)ttCBFliP?«n-5jieTp[Stockinger. E. J. et a 
1. Proc. Natl. Acad. Sci. USA 94: 1035-1040 (1997) ] 
tm-T'& ofctf, DREBlCitexOEMftff 7), DREB2B 
itfcx (E5H## 9 ) tt«f*T»ofc. 

[0 0 7 6] *-y>>J— x-f >#"7 U— A©fi?#n&>S 
DREBlCite^*^- F-r^3texS#5«216T5y^S 
S<fc 0 ft5#x**<)24. 3^D*MU F >©* Jt (IB 
?U#^ 8 ) 0 , DREB2B3t£x#3- KtiBfifi 
Wi3307 5yH8»S<fcOfcS#x»l&37. l*n^;UF 
W^ft (S2?iJ#^10) 

[0 0 7 7] CHSS^J2] DREBlA^>/^»St/DREB2A 



DREBlA^>/1£fS&tfDREB2A:*>A2H©DRE'v©ii3"& 
Wf*>-S-h7>X7i7- tf (GST) £*&? 

xJl/->7 h7 , yt / f fc:«fc 0 DREBlAcDNA©£SgB 
m<D 1 1 9S B 6 547# B CD 429&S©DNA»r Jt X teDREB2 
AcDNA©ffiSIB JiJCD 1 67# B £ 666# S ©500*X©DNA 
KJ*£PCRfc«koTJMH«. MHHSiH-^^XS FpGE 
X-4T-1 (77;^->7) ©EcoRI-SalIgB<£K:3g-&Lfc <> 
£n£±JllBJM109f::i»Al.fc©l3> ;*:JI§B£200 ml© 
2x YTigife (Molecular Cloning (1982) Cold Spring H 
arvor Laboratory Press) T^fiLT, dtlt;:7"77 5 

FpGEX-4T-14 , ©7 p a^-*-£fgtt{b£i*31 mM©-f 
V ^"0^/3-0-^^7^ h->FS-Jnx., DREB1A^> 
A^«£GST<h©ill!£*>/1^M©£j&£^gL*:. 

[0 0 7 8] ^>/^R*frofc*»(ift, 13 ml ©H 
ffiflS (10 mM Tris-HCl. 0. 1 mM DTT, 0. ImM phenylmeth 
ylsulfonyl fluoride) izMMi^tz^ 1% Triton X-10 
OtlmMEDTASriD*., Sffll&£ig#i£T$£$L£:. *#e>ft*: 
10IB'ttfiMfe&. 22, 000xgT-20#P.SJjf'i>U 
>-±yrn— x (Pharmacia©) $a^ttli77-fz 
=r 4 — 9 a v h if 5 7 << — J: o TDREB 1 A^ >rt 9 ff x 
tiDREB2A^ > A ^ K tGST t ©St& ^ >/1 ^ 5t S**© L, 
fc. ^(r, m&*>/V?R&, PCRICioTPSiUfcDRE 
ia^iJSr-^tJ71il*©DNAif>t^'D— 7*<t tfefC ( 32 PTSSt 
MHfeS^bfcfe©) Sjaif20»mi-f >+i^- F Lfc„ 
itX^O. 25xTris-borate-EDTAS-g-tf 6 %7^7 'J;WTS 
HSffl^T, 100VT?2I^IHO«a*«i*ff-3fc. 
Wi'&VUfMZ-O^TV)-*— Vyi>^ifv h,<r>m^m2 

S £DREBB?« *^t»7 lffiS©DNAff>t 7"a - y (E J"J#^ 1 
8) tth\Z-f >+3.^-FLfcfc©tt, iinT^ft-r^ 
/OK^iUSnt. *fc. DREiB^JK^SSrJnAfcDNA 
»fit (IB?iJ#^19, IB^J#-^20, IB^i#^21) ^7"D-7" 
£ L-TfflHfci^ttCO^> Ktt«tHSn-r, -7jDRE 
IBJiJ©^lC^SSrfln^fcDNASr>t (BB?iJ#-^22, IB^JS^ 
23) ft^n-^t UTffl^fc«^fcf4, A*> F^ttSS 
tlfc. iCOCi^S, DREBlA^>y'ti7axttDREB2A^> 
A ^ K^tDREiH^J tc^SW tS^LTHiitb^ 

[0 0 7 9] «5E0iJ 3 ] DREBIA^ >/t;7KRr>*DREB2A 
^ >^^«©DRETSit«ex©^fStt{bSE©«?W 
DREB 1 A^ >/1 ^7 MRDCDREB2A^ S*^ IS^Iifflflart 
C *3 -5 DREfe# ft ft Sr h 7 > ^ C Sttft L » * 

-5 ^ £0^5 -> n < 3? tXtCDl* f,IBS!Lt 
7"D FT'^T. h©?S$rffl^T, F7>7 > 7i7x^-->3 
>*HSrfTofc. fftfc*., DREB 1 AX HDREB2A© 

cDNASCaMV35S7 p P ; E-^-S^^pBI22l7 P 77,= KC 
I^nrti;iOX7i^^-y7X5 
fc. 1/^-37-^77.5 Kft#afc*, DRE©IB?ilS# 
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tJ71^S©EJiJ&Hl@i^^UfeDNA»f)tSrrd29Aae^© 
ft/MfiWTATA^D^-^-i D-^-- tf(Gl)S) 

7X h\ZBALtc<Dt>> GlISfgteSrftiJJtLfc. DREBIA^ 
> A i7 ff. X fiDREB 2 A ^ > /I :7 » * |s) P# |c %m £ -5 <!: Gl) 
SfiH4cD_L##j|'=>ft. DREBlA^A^JfteDREOiBJAJS: 

ftfc(H3). 

[0 0 8 0] CmMM4) CamZiS-/u^-^-(OTm 
lCDREBlA»£T"£n- H"TaDHA«:*teL&»e : jF-*-a' 

(1) tt'iJT'^T.S h*©«fg 

±fB©£5lCLTf#Sft7cpSKI)REBlA(10tfg) 10mM T 
risHCl (pH7. 5)/10mM MgClj/lmM^^T. U-f h-;U/100 

mM NaClff. EcoRV (20n.- v h) tSmal (20n.--y h) 
SflJ^TSTC-MWrlBSWr U DREBlAiHS^&^tfiftO. 9 
kb©DNA0rfi-£»&. — Tj. T'D^r-^-DNA^fiF 0^7 

KpBI2113Not (10 ug)*, 10 mM TrisHCl (pH7.5)/ 
lOmM MgCVlmMv 5 ^:*;*!/^ h— ;KDTT)/100 mM NaCl 

SmaI5:ffltiT37'C-e2Bt^«JifL/t„ DREB lAJSfi^ 
Sr-^tJO. 9kb©HijfeDNA©r)t<hpBI2113Nott$', 66 mM T 
risHCl (pH7. 6)/6. 6 mM MgCl 2 /10 mM DTT/O. 1 mM ATP 

T4DNA 'J ii — if (2.3-— v V ) Srffl^T, 15^-^16^ 

S««W^^77 5 KpBI35S:DREBlA**t»b& 

(14). x\z&mm<D&7£.&ftwm\mfcTtf-t.> 

X7jffi]^^-&L.7tt ) ©$SaL7t„ Cif, pBI2113Not 
^7X5 Ktt, pBI2113y77>5 h* [Plant Cell Physiol 
ogy 37:49-59 (1996)] £SmaI <hSacIT12J$rlxT, GUS M 
fc=f-<DZ\—Ymi$,$:%L*)W%. itIfcSmal-Notl-SaclJj? 

[0 0 8 1] (2) i^^7X$ KpBI35S:DREBlA£^tr 
7 if D A* £ t- U ^ A 03S^S 
±E(1) C*liT»6ftfc««y5^5 FpBI35S:DREBlA 
*J*-P^cJ»ffl)H5a, ^^-^7^5 FpRK2013£gr^ 
*JJIffiHB10i;RC/7^PA*^U^AC58£LBmifc£J ; B^ 
T2rcTLB*^J&JlB-kT24l5l!IJS£J&*| Lfc. Lfc 
nn--£| ml(DLB^*t-^#tOSBi®Lfc. ^OJSffl 
«E 10ml £ 'J 77>tf->'J >100/ig/ml. RZffii-?^ =s 

>2o us/m\^tsim^mizm'o , 2%v,t°2 emtsm 

L-T, «5^fr7'^PA^5 i U»>AC58 (pBI35S:DREBlA) 

[0 0 8 2] (3) T^PA'^ 'J ^A^&ttl;: <};•£-> P 

£©ft£#£'J 7 7>tf->U >100Mg/ml, RZft)j-7 
■i '>>20ugM^tSimm (10 ml) *28t;T2 4R#FbT 
i£*U/t„ a^fc, i©^*?^^500 ml©LBlg^(r*nA 
T2 4B#^it*Lfc. C03JS««*a^UT***|* 



ae.lC 250 ml©LB«*Bfc»»Ufc. 

[0 0 8 3] A*— h<h£ 

^S-To-&*)-B-fc±£ Attfc 9 cm©ffi7(c^T 4 ^ <B> 5 # 
®->P<5?^-X^-€-6 ilMWTfc. ^7X5 KpBI35S:D 
REBlASr^tfT^PA'^U ^AOLBigfttKlCitgLtiE 

A*^i— A*>^-e650mmHgt^2,^-C©§l^, -?-CO^ 
*10#4ic«Lfc. H I/— lc#L7>.y:7"TH^i§g£ 

SJRffl©MSigifcl;:A*>:3-7-r ->>100/ig/mK 
-7'T->>30Mg/ml*]t)DA^^igife^^V^. 

t^w Lfc-> a 3? t-x^- &mz&vBn&Mm<&o#<D 

[0 0 8 4] (4) HIAite^tWAaefjWri-H-r* 

Mm&&ft<Dm A*£TDREB 1 A <h #Al£?A^a^f 

-fba-a-fet^^. ^n-sae^omRNAu^* y — tF># 

tfrKJcDP^/fc. "fte*?*., DREB1A»&?, rd29A®fe 
kinljte^, cor6. 6ite^ cor6. 6iieT, corl5a 
ite^, rdl7»e^, erdioae^, P5CSit£^. erdl 
Ife?. rd22»fe : F, rd29Bjte^©g?#8r)t£:7"P- 

^iLt. y-*f>ftffi\z\t.>>a-(ji7-xi-<Dmmfcm 
w<DmzmnfcWkVT^u^mm*m^Tmfc^<D5m 

?:J±«-r-5Cfr^Lfc. 2 g© 3 MHGM^lgilfeT 

j^S-BrTt. <£iax M/Xt-^HTttfiitlff^4 , Clr 5P$ 
±f2^t<gfiX h UXSr-*Afc*|!»*^^:RNA*BSK 

^IIHiOfeSJte^ODDNAWM-^ffl^J, DREBlAafS^S: 
1AT5 ' trmRHAl^<;U©3Eft UfcJie? Ufc 
(05). 

[0 0 8 5] (5) ftjft • SiSSX h U^fc»-r*WttO» 

hS«*1*t>^to-& 

fc±(&Ant 9 cmOlt*^TWTfe v P-f X ^X^-C!)^ 

n^mWtzi y h u-)Vt LTDREBlAiafe^S^Sfd:^ 
pBI121Sr^SGmbfc->P-1'X7-X7-*ffl^T^X H 

fc. h UX C»t4IttOttWTli 2 jBM**Jt 
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[0 0 8 6] *<Df&m. 3> I — Jl/XteT-^XCDffi^t 
ttnt LSd DREBlAffig^ £i»A Lfc h7>^y 
0Q^5/^«[«»TttMl>4l¥*Sr^Ufc(BI6). L^U 

[0 0 8 7] [SUg^J5) rd29Aiie ; ?7 p P ; E-^-ro 
TaEJCDREBlAJte^ftn — H-TSWIAftiliabfc*^ 

(1) rd29A»e^yn ; E-^-$:-&tJpBI29APNot^^^ 

W«£HindIII^£l6£b;fcrd29A:7n^— «* (r 

d29A«e : ?CD^iRIS^^e>-861~+63<D^iiE)*i^TO 
SfflU, *j6M2©(4)£H*fl=-CPCRi*K:T 
f^WUfc flEW#^17). ffl^c^-f V-©ffi*i2?iJ« 
5 ' -AAGCTTAAGCTTGCCATAGATGCAATTCAATC-3 ' (6d?"J#^ 1 
3) <t 5 ' -AAGCTTAAGCTTTTCCAAAGATTTTTTTCTTTCCAA-3 ' (IB 
14) T?*t>fc. PCRXff^nfcDNAWH-teHindlllX 
«J0r&. M^WA^^U-^i^-X&SpBIlOl (Clon 
tech. Palo Alto. CA. USA) coHindlllBIH&lCiS-abfco 

pBiioni/3-y;p^n-^— fe*(cus) ae^a— Ksn 

X V > -5 © X £*l £ Sma I <fc Sac I X «J ®r b T Sma I -No 1 1 -Sac I 
#'J U >#— TlS^Ljfc:. dns*»BDH5aK:*AbT 
^7^5 KpBI29APNot*P«Ufc. 

[0 0 8 8] (2) rd29AJie j ?7'n^-^-^ffiVifcfii 
^jy^X= KpBI29AP:DREBlACD#ffg 
DREBlAJfifi^tt, mMMl KiJI^Xft^nfcpSKDREBlA 
^UliLT. PCRffi{C«tOiii|igLfe„ -rteto*. -fe> 
X^-fT-tU, 5' -GGATCCGGATCCATGAACTCATTTTCT 
GCT-3' (IE?iJ#^15) Sr. 7 >?ir >7.7 p ^'fV-<>; U 
X, 5' -GGATCCGGATCCTTAATAACTCCATAACGATA- 3' 
^16) d^X, Ctie.C0^7-f V— 

#SJ;5fc, 5'*«fcBaiHIW»BMfc*iWALfc. £<£>P 
CRS^lSr 1 n-*y;i,«8iMttfc:0li|*U 900-1 

OOObpWittO^:*^ «OPCRS«b&y;W» 6*B 0 liS Lit o £ 
©y^»fM-*«rbv»v-f ^n^a— 67^ 

»c i o# iw«»-r s n t tc «t t> y ;u sjgft? l fco #6 nfc 

y;H6*«K««!*©TESjSDAJ:<S^b&a. 7x7 
-JUtttHLfc. SSfcft&ftfcttHMJifcl. 600xgX3 

-;M5tBLPCRS*j*»fc. 

[0 0 8 9] »&ftfcPCR£«HO/zg*, 30Ml©TEiC^ 
#U HftSBaiHI (20zl~-> MTWWLfc. 7(TCT1B# 
WiBLT, BamHI 7 x 7 -JMStB, 

X* J -JUitRC J: 0DREB 1 Aafi^S^tfDNAK)* £0 
«KUfc. &lrvr, 3KDDNAWH-?:, ^*-pBI29APNot 



(DH5att) M<gIffJ*7"7^y>i 

ttfc±oa*?u »6nfc»jtteaMfr*LB«mii-p«f« 

ft. mttimm-?Z>Zt\Z£r)mV>)777,5. KpBI29AP:DR 
EBlA^t#fe (la 7) „ 
[0 0 9 0] (4) *tt75*S KpB129AP:DREBlA£Str 

±K(3) fc43V»T#5ft&»«A:/5;*5 KpBI29AP:DRE 
BlASJflUT, 3fclfi«l5 (2)tB*©*«k:j;t)||«7 p 5 

7.5 KpBI29AP:DREBlA*^tHl5£#7^n,r?47^iJ£A 

(5) 7ynAi/7-U^A«iftffiKJ:*i'n-f ^tXt'v 

±IS (4) £ 43 Xf§ 5 nfc^-g-ft: TifOWrVVJ** 
JB^T. ^JSM5 (3) tra«KD#JH^J:t)*l*7 f ^75 

FpBI 29AP : DREB IAS v a -f 5? -7-X-7- £32 A U fc. 

[0 0 9 1 ] (6) JBKeiRttOjSfi&tffett • **S • * 

±IB(5) tC*5(/iX#e>nfcrd29Ajt<gTyp ; e— ^— Tift 
fcDREBlAite^SMSLfc^XS KSiAlfcJ'D'f 

xn 6 nfcCaMV35S»e^F :?*D qE— ^ -T«E (CDREBlAit 

t ut»jne* lt v>& ^m®iW s m-&&Tx*m% 
m^-ft. a— 5+^.7^ hs 

*S-r-3-&fc1±7c± : S:An/t 9 cm<Dm*&lZ&mVofc& 
«I^I«SSUfc. E8tt^iSSiSi*X7&^35Ba (El 
8 ARtJf09 A) t65BS (B8 B&tfEI9 B)©figft£ 
7K-rmyo#<D^M-C&Z>. PBI35S:DREBlASSAL-fch 
5 >Xyi = y ^ttftXtelfclCj; o Tj«fiOflE^^»fclS 
*»*6nS3&*, J«ftC^:*35i:IH#**A6nfc(H8Aa 
IXEI8B). dtllC*fUXpBI29AP:DREBlAS^Abfc h 

5>xi?3i—y{r ttft x«ta t ^ t*^«tc Ea**^ 6 n 

fc#»ofc(H9 ARtfB9 B). 
[0 0 9 2] ^cfc. ^M/XfcJttiBttStl'tfc. 

ttt?»i-6'Cfc:2 HIW«V»fc«5 B^22'CX^W$-a-fc 
h U-7.(C^-r-51t14tt600mM NaCllC2 
P#M«Lfc», #fc» 1/ 3 S tfc*^©tfiF* 

Hl^fc. ^W^*:, 01OS.I/S1~3COJ;-5IC, SIX 

^feWtttor^Tftofc. pB135S:DREBlAS^ALfc h 
7 >XyiZ7 i7ttftXtt«l;«fcoX-E-CO^??^tcg^ 
^.Sn, WAUfcDREBlAae'f-ORS^VittttSifW 
ttS^iSTS^fc. dftC*fLTpBI29AP:DREBlA£WAl, 

tz wgmkW xtt43« ft mm v tc tfm&m mzt/vm 

mx-SbO. pBI35S:DREBlAft^AL^^SG^#«tOt) 
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Sv»U"^;KOftj»-J|[|S -ttLBtt**bjat3 [0 0 9 3] 



rd29A:DREBlA 


143 


144 


99.3 


35S:DREBlAb 


47 


56 


83.9 


35S:DREBLAc 


15 


42 


35.7 




0 


55 


0.0 



[0 0 9 4] 



rd29A:DREBlA 


52 


80 


65.0 


35S:DREBlAb 


15 


35 


42.9 


35S:DREBlAc 


6 


28 


21.4 




0 


25 


0.0 



[0 0 9 5] 



9& 






$ 


rd29A:DREBlA 


119 


149 


79.9 


35S;DREBlAb 


4 


24 


16.7 




4 


29 


13.8 



[0.0 9 6] (KiXhl/^, fija^hUX, tt* h »C*rr 

l//>hT^©ie?©g?^Wt5^>/^»^3 [0 0 9 7] 

SEQUENCE LISTING 



<110> Nobuyoshi Maeno, Director General, Japan International Research 
Center for Agricultural Sciences ; Bio-oriented Technology 
Research Advancement Institution 

<120> Environmental Stress-resistant Plant 

<160> 23 

<210> 1 
<211> 933 
<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (1 19).. (766) 



<400> 1 

cctgaactag aacagaaaga gagagaaact attatttcag caaaccatac caacaaaaaa 60 
gacagagatc ttttagttac cttatccagt ttcttgaaac agagtactct tctgatca 118 
atg aac tea ttt tct get ttt tct gaa atg ttt ggc tec gat tac gag 166 
Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 
15 10 15 



(14) #M 2000-116260 

tct teg gtt tec tea ggc ggt gat tat att ccg acg ctt gcg age age 214 
Ser Ser Val Ser Ser Gly Gly Asp Tyr He Pro Thr Leu Ala Ser Ser 

20 25 30 

tgc ccc aag aaa ccg gcg ggt cgt aag aag ttt cgt gag act cgt cac 262 
Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His 

35 40 45 

cca ata tac aga gga gtt cgt egg aga aac tec ggt aag tgg gtt tgt 310 
Pro He Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

gag gtt aga gaa cca aac aag aaa aca agg att tgg etc gga aca ttt 358 
Glu Val Arg Glu Pro Asn Lys Lys Thr Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

caa acc get gag atg gca get cga get cac gac gtt gec get tta gee 406 
Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

ctt cgt ggc cga tea gec tgt etc aat ttc get gac teg get tgg aga 454 
Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 110 

etc cga ate ccg gaa tea act tgc get aag gac ate caa aag gcg gcg 502 
Leu Arg He Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala 

115 120 125 

get gaa get gcg ttg gcg ttt cag gat gag atg tgt gat gcg acg acg 550 
Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 140 

gat cat ggc ttc gac atg gag gag acg ttg gtg gag get att tac acg 598 
Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala He Tyr Thr 
145 150 155 160 

gcg gaa cag age gaa aat gcg ttt tat atg cac gat gag gcg atg ttt 646 
Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

gag atg ccg agt ttg ttg get aat atg gca gaa ggg atg ctt ttg ccg 694 
Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

ctt ccg tec gta cag tgg aat cat aat cat gaa gtc gac ggc gat gat 742 
Leu Pro Ser Val Gin Trp Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

gac gac gta teg tta tgg agt tat taaaactcag attattattt ccatttttag 796 
Asp Asp Val Ser Leu Trp Ser Tyr 

210 215 
tacgatactt tttattttat tattattttt agatcctttt ttagaatgga atcttcatta 856 
tgtttgtaaa actgagaaac gagtgtaaat taaattgatt cagtttcagt ataaaaaaaa 916 
aaaaaaaaaa aaaaaaa 933 

<210> 2 
<211> 216 
<212> PRT 

<213> Arabidops is thai iana 



<400> 2 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 



(15) 
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15 10 15 

Ser Ser Val Ser Ser Gly Gly Asp Tyr He Pro Thr Leu Ala Ser Ser 

20 25 30 

Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His 

35 40 45 

Pro lie Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Glu Val Arg Glu Pro Asn Lys Lys Thr Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 110 

Leu Arg He Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 140 

Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala He Tyr Thr 
145 150 155 160 

Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

Leu Pro Ser Val Gin Trp Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 
210 215 



<210> 3 
<211> 1437 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (167).. (1171) 



<400> 3 

gctgtctgat aaaaagaaga ggaaaactcg aaaaagctac acacaagaag aagaagaaaa 60 

gatacgagca agaagactaa acacgaaagc gatttatcaa ctcgaaggaa gagactttga 120 

ttttcaaatt tcgtccccta tagattgtgt tgtttctggg aaggag atg gca gtt 175 

Met Ala Val 
1 

tat gat cag agt gga gat aga aac aga aca caa att gat aca teg agg 223 

Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin He Asp Thr Ser Arg 

5 10 15 

aaa agg aaa tct aga agt aga ggt gac ggt act act gtg get gag aga 271 

Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val Ala Glu Arg 
20 25 30 35 

tta aag aga tgg aaa gag tat aac gag acc gta gaa gaa gtt tct acc 319 



(16) 



&m 2000-116260 



Leu Lys 

aag aag 
Lys Lys 

ggt aaa 
Gly Lys 

caa agg 
Gin Arg 
85 

ggt age 
Gly Ser 
100 

tct get 
Ser Ala 

ctt aat 
Leu Asn 

cag tct 
Gin Ser 

aca gag 
Thr Glu 
165 
ccg atg 
Pro Met 
180 

aaa gcg 
Lys Ala 

gat att 
Asp He 

acc tgt 
Thr Cys 

tgg ccc 
Trp Pro 
245 
gat gtc 
Asp Val 
260 

ggc tta 
Gly Leu 

tac agg 
Tyr Arg 



Arg Trp Lys 
40 

agg aaa gta 
Arg Lys Val 
55 

gga gga cca 
Gly Gly Pro 
70 

att tgg ggt 
He Trp Gly 

agg ctt tgg 
Arg Leu Trp 

tat gat gag 
Tyr Asp Glu 
120 

ttc cct egg 
Phe Pro Arg 
135 

gag gtg tgt 
Glu Val Cys 
150 

gat cca gat 
Asp Pro Asp 

tat tgt ctg 
Tyr Cys Leu 

gat aag cat 
Asp Lys His 
200 

ctg aaa gag 
Leu Lys Glu 

215 
cag caa caa 
Gin Gin Gin 
230 

aat gat gtg 
Asn Asp Val 

gat gag ctt 
Asp Glu Leu 

aat cag gac 
Asn Gin Asp 
280 

ccc gag agt 
Pro Glu Ser 
295 



Glu Tyr Asn Glu Thr 
45 

cct gcg aaa ggg teg 
Pro Ala Lys Gly Ser 
60 

gag aat age cga tgt 
Glu Asn Ser Arg Cys 
75 

gtt get gag 
Val Ala Glu 



Val Glu Glu Val 



aaa tgg 
Lys Trp 
90 

ctt ggt 
Leu Gly 
105 

get get 
Ala Ala 

tct gat 
Ser Asp 

act gtt 
Thr Val 

tgt gaa 
Cys Glu 
170 
gag aat 
Glu Asn 
185 

tgg ctg 
Trp Leu 

aaa gag 
Lys Glu 

cag cag 
Gin Gin 

gat cag 
Asp Gin 
250 
eta cgt 
Leu Arg 
265 

egg tac 
Arg Tyr 

caa caa 
Gin Gin 



act ttc cct 
Thr Phe Pro 

aaa get atg 
Lys Ala Met 
125 

gcg tct gag 
Ala Ser Glu 
140 

gag act cct 
Glu Thr Pro 
155 

tct aaa ccc 
Ser Lys Pro 

ggt gcg gaa 
Gly Ala Glu 

age gag ttt 
Ser Glu Phe 
205 

aaa cag aag 
Lys Gin Lys 

220 
gat teg eta 
Asp Ser Leu 
235 

agt cac ttg 
Ser His Leu 

gac eta aat 
Asp Leu Asn 

ccg ggg aac 
Pro Gly Asn 
285 

agt ggt ttt 
Ser Gly Phe 
300 



aag aag 
Lys Lys 

agt ttc 
Ser Phe 

ate aga 
lie Arg 
95 

act get 
Thr Ala 
110 

tat ggt 
Tyr Gly 

gtt acg 
Val Thr 

ggt tgt 
Gly Cys 

ttc tec 
Phe Ser 
175 
gag atg 
Glu Met 
190 

gaa cat 
Glu His 

gag caa 
Glu Gin 

tct gtt 
Ser Val 

gat tct 
Asp Ser 
255 
ggc gac 
Gly Asp 
270 

agt gtt 
Ser Val 



ggt tgt 
Gly Cys 
65 

aga gga 
Arg Gly 
80 

gag cct 
Glu Pro 

caa gaa 
Gin Glu 

cct ttg 
Pro Leu 

agt acc 
Ser Thr 
145 
gtt cat 
Val His 
160 

ggt gga 
Gly Gly 

aag aga 
Lys Arg 

aac tat 
Asn Tyr 

ggg att 
Gly He 
225 
gca gac 
Ala Asp 
240 

tea gac 
Ser Asp 

gat gtg 
Asp Val 

gec aac 
Ala Asn 



gat ccg eta caa 
Asp Pro Leu Gin 
305 



Ser Thr 
50 

atg aaa 
Met Lys 

gtt agg 
Val Arg 

aat cga 
Asn Arg 

get get 
Ala Ala 
115 
get cgt 
Ala Arg 
130 

tea agt 
Ser Ser 

gtg aaa 
Val Lys 

gtg gag 
Val Glu 

ggt gtt 
Gly Val 
195 
tgg agt 
Trp Ser 
210 

gta gaa 
Val Glu 

tat ggt 
Tyr Gly 

atg ttt 
Met Phe 

ttt gca 
Phe Ala 
275 
ggt tea 
Gly Ser 
290 

age etc 
Ser Leu 



367 



415 



463 



511 



559 



607 



655 



703 



751 



799 



847 



895 



943 



991 



1039 



1087 



aac tac gga ata cct ccg ttt cag etc gag gga aag gat ggt aat gga 1135 
Asn Tyr Gly He Pro Pro Phe Gin Leu Glu Gly Lys Asp Gly Asn Gly 

310 315 320 

ttc ttc gac gac ttg agt tac ttg gat ctg gag aac taaacaaaac 1181 
Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 
325 330 335 

aatatgaagc tttttggatt tgatatttgc cttaatccca caacgactgt tgattctcta 1241 
tccgagtttt agtgatatag agaactacag aacacgtttt ttcttgttat aaaggtgaac 1301 
tgtatatatc gaaacagtga tatgacaata gagaagacaa ctatagtttg ttagtctget 1361 
tctcttaagt tgttctttag atatgtttta tgttttgtaa caacaggaat gaataataca 1421 
cacttgtaaa aaaaaa 1437 



<210> 4 
<211> 335 
<212> PRT 

<213> Arabidopsis thaliana 



(17) 



WBB2 000-116260 



<400> 4 

Met Ala Val Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin He Asp 

15 10 15 

Thr Ser Arg Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val 

20 25 30 

Ala Glu Arg Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Glu 

35 40 45 

Val Ser Thr Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

Cys Met Lys Gly Lys Gly Gly Pro Glu Asn Ser Arg Cys Ser Phe Arg 
65 70 75 80 

Gly Val Arg Gin Arg lie Trp Gly Lys Trp Val Ala Glu He Arg Glu 

85 90 95 

Pro Asn Arg Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin 

100 105 110 

Glu Ala Ala Ser Ala Tyr Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro 

115 120 125 

Leu Ala Arg Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Val Thr Ser 

130 135 140 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val 
145 150 155 160 

His Val Lys Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly 

165 170 175 

Gly Val Glu Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys 

180 185 190 

Arg Gly Val Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn 

195 200 205 

Tyr Trp Ser Asp He Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly 

210 215 220 

He Val Glu Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala 
225 230 235 240 

Asp Tyr Gly Trp Pro Asn Asp Val Asp Gin Ser His Leu Asp Ser Ser 
245 250 255 



#§B2 000-116260 



Asp Met Phe Asp Val Asp Glu Leu Leu Arg Asp Leu Asn Gly Asp Asp 

260 265 270 

Val Phe Ala Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Val Ala 

275 280 285 

Asn Gly Ser Tyr Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu 

290 295 300 

Gin Ser Leu Asn Tyr Gly He Pro Pro Phe Gin Leu Glu Gly Lys Asp 
305 310 315 320 

Gly Asn Gly Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 
325 330 335 



<210> 5 
<211> 937 
<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (164).. (802) 



<400> 5 

cttgaaaaag aatctacctg aaaagaaaaa aaagagagag agatataaat agctttacca 60 
agacagatat actatctttt attaatccaa aaagactgag aactctagta actacgtact 120 
acttaaacct tatccagttt cttgaaacag agtactctga tea atg aac tea ttt 175 

Met Asn Ser Phe 
1 



tea get 


ttt 


tct 


gaa atg ttt 


ggc 


tec 


gat 


tac 


gag cct 


caa 


ggc 


gga 


223 


Ser Ala 


Phe 


Ser 


Glu Met Phe 


Gly 


Ser 


Asp 


Tyr 


Glu Pro 


Gin 


Gly 


Gly 




5 






10 








15 








20 




gat tat 


tgt 


ccg 


acg ttg gec 


acg 


agt 


tgt 


ccg 


aag aaa 


ccg 


gcg 


ggc 


271 


Asp Tyr 


Cys 


Pro 


Thr Leu Ala 


Thr 


Ser 


Cys 


Pro 


Lys Lys 


Pro 


Ala 


Gly 










25 






30 








35 






cgt aag 


aag 


ttt 


cgt gag act 


cgt 


cac 


cca 


att 


tac aga 


gga 


gtt 


cgt 


319 


Arg Lys 


Lys 


Phe 


Arg Glu Thr 


Arg 


His 


Pro 


He 


Tyr Arg 


Gly 


Val 


Arg 








40 






45 








50 








caa aga 


aac 


tec 


ggt aag tgg 


gtt 


tct 


gaa 


gtg 


aga gag 


cca 


aac 


aag 


367 


Gin Arg 


Asn 


Ser 


Gly Lys Trp 


Val 


Ser 


Glu 


Val 


Arg Glu 


Pro 


Asn 


Lys 






55 






60 








65 










aaa acc 


agg 


att 


tgg etc ggg 


act 


ttc 


caa 


acc 


get gag 


atg 


gca 


get 


415 


Lys Thr 


Arg 


He 


Trp Leu Gly 


Thr 


Phe 


Gin 


Thr 


Ala Glu 


Met 


Ala 


Ala 




70 






75 










80 










cgt get 


cac 


gac 


gtc get gca 


tta 


gec 


etc 


cgt 


ggc cga 


tea 


gca 


tgt 


463 


Arg Ala 


His 


Asp 


Val Ala Ala 


Leu 


Ala 


Leu 


Arg 


Gly Arg 


Ser 


Ala 


Cys 




85 






90 








95 








100 




etc aac 


ttc 


get 


gac teg get 


tgg 


egg 


eta 


cga 


ate ccg 


gag 


tea 


aca 


511 


Leu Asn 


Phe 


Ala 


Asp Ser Ala 


Trp 


Arg 


Leu 


Arg 


He Pro 


Glu 


Ser 


Thr 










105 






110 








115 






tgc gec 


aag 


gat 


ate caa aaa 


gcg 


get 


get 


gaa 


gcg gcg 


ttg 


get 


ttt 


559 


Cys Ala 


Lys 


Asp 


He Gin Lys 


Ala 


Ala 


Ala 


Glu 


Ala Ala 


Leu 


Ala 


Phe 








120 






125 








130 









caa gat gag acg tgt gat acg acg acc acg aat cat ggc ctg gac atg 607 
Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asn His Gly Leu Asp Met 

135 140 145 

gag gag acg atg gtg gaa get att tat aca ccg gaa cag age gaa ggt 655 
Glu Glu Thr Met Val Glu Ala He Tyr Thr Pro Glu Gin Ser Glu Gly 

150 155 160 

gcg ttt tat atg gat gag gag aca atg ttt ggg atg ccg act ttg ttg 703 
Ala Phe Tyr Met Asp Glu Glu Thr Met Phe Gly Met Pro Thr Leu Leu 
165 170 175 180 

gat aat atg get gaa ggc atg ctt tta ccg ccg ccg tct gtt caa tgg 751 
Asp Asn Met Ala Glu Gly Met Leu Leu Pro Pro Pro Ser Val Gin Trp 

185 190 195 

aat cat aat tat gac ggc gaa gga gat ggt gac gtg teg ctt tgg agt 799 
Asn His Asn Tyr Asp Gly Glu Gly Asp Gly Asp Val Ser Leu Trp Ser 

200 205 210 

tac taatattcga tagtegttte catttttgta ctatagtttg aaaatattct 852 
Tyr 

agttcctttt tttagaatgg ttccttcatt ttattttatt ttattgttgt agaaacgagt 912 
ggaaaataat tcaatacaaa aaaaa 937 



<210> 6 
<211> 213 
<212> PRT 

<213> Arabidopsis thaliana 



(19) 



&m 2000-116260 



<400> 6 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

15 10 15 

Pro Gin Gly Gly Asp Tyr Cys Pro Thr Leu Ala Thr Ser Cys Pro Lys 

20 25 30 

Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His Pro He Tyr 

35 40 45 

Arg Gly Val Arg Gin Arg Asn Ser Gly Lys Trp Val Ser Glu Val Arg 

50 55 60 

Glu Pro Asn Lys Lys Thr Arg He Trp Leu Gly Thr Phe Gin Thr Ala 
65 70 75 80 

Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala Leu Arg Gly 

85 90 95 

Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg Leu Arg He 

100 105 110 

Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala Ala Glu Ala 

115 120 125 

Ala Leu Ala Phe Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asn His 

130 135 140 

Gly Leu Asp Met Glu Glu Thr Met Val Glu Ala He Tyr Thr Pro Glu 
145 150 155 160 

Gin Ser Glu Gly Ala Phe Tyr Met Asp Glu Glu Thr Met Phe Gly Met 

165 170 175 

Pro Thr Leu Leu Asp Asn Met Ala Glu Gly Met Leu Leu Pro Pro Pro 
180 185 190 



(20) 

Ser Val Gin Trp Asn His Asn Tyr Asp Gly Glu 

195 200 
Ser Leu Trp Ser Tyr 
210 

<210> 7 
<211> 944 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (135).. (782) 



¥rM2 000-116260 

Gly Asp Gly Asp Val 
205 



<400> 7 

cctgaattag aaaagaaaga tagatagaga aataaatatt ttatcatacc atacaaaaaa 60 

agacagagat cttctactta ctctactctc ataaacctta tccagtttct tgaaacagag 120 

tactcttctg atca atg aac tea ttt tct gec ttt tct gaa atg ttt ggc 170 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly 

1 5 10 

tec gat tac gag tct ccg gtt tec tea ggc ggt gat tac agt ccg aag 218 

Ser Asp Tyr Glu Ser Pro Val Ser Ser Gly Gly Asp Tyr Ser Pro Lys 

15 20 25 

ctt gec acg age tgc ccc aag aaa cca gcg gga agg aag aag ttt cgt 266 

Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg 

30 35 40 

gag act cgt cac cca att tac aga gga gtt cgt caa aga aac tec ggt 314 

Glu Thr Arg His Pro He Tyr Arg Gly Val Arg Gin Arg Asn Ser Gly 

45 50 55 60 

aag tgg gtg tgt gag ttg aga gag cca aac aag aaa acg agg att tgg 362 

Lys Trp Val Cys Glu Leu Arg Glu Pro Asn Lys Lys Thr Arg He Trp 

65 70 75 

etc ggg act ttc caa acc get gag atg gca get cgt get cac gac gtc 410 

Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val 

80 85 90 

gee gee ata get etc cgt ggc aga tct gec tgt etc aat ttc get gac 458 

Ala Ala lie Ala Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp 

95 100 ' 105 

teg get tgg egg eta cga ate ccg gaa tea acc tgt gee aag gaa ate 506 

Ser Ala Trp Arg Leu Arg lie Pro Glu Ser Thr Cys Ala Lys Glu He 

110 115 120 

caa aag gcg gcg get gaa gec gcg ttg aat ttt caa gat gag atg tgt 554 

Gin Lys Ala Ala Ala Glu Ala Ala Leu Asn Phe Gin Asp Glu Met Cys 

125 130 135 140 

cat atg acg acg gat get cat ggt ctt gac atg gag gag acc ttg gtg 602 

His Met Thr Thr Asp Ala His Gly Leu Asp Met Glu Glu Thr Leu Val 

145 150 155 

gag get att tat acg ccg gaa cag age caa gat gcg ttt tat atg gat 650 

Glu Ala He Tyr Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp 

160 165 170 



(21) 4$M 2000-116260 



gaa gag gcg atg ttg ggg atg tct agt ttg ttg gat aac atg gcc gaa 698 

Glu Glu Ala Met Leu Gly Met Ser Ser Leu Leu Asp Asn Met Ala Glu 

175 180 185 

ggg atg ctt tta ccg teg ccg teg gtt caa tgg aac tat aat ttt gat 746 

Gly Met Leu Leu Pro Ser Pro Ser Val Gin Trp Asn Tyr Asn Phe Asp 

190 195 200 

gtc gag gga gat gat gac gtg tec tta tgg age tat taaaattcga 792 

Val Glu Gly Asp Asp Asp Val Ser Leu Trp Ser Tyr 
205 210 215 

tttttatttc catttttggt attatagctt tttatacatt tgatcctttt ttagaatgga 852 

tcttcttctt tttttggttg tgagaaacga atgtaaatgg taaaagttgt tgtcaaatgc 912 
aaatgttttt gagtgcagaa tatataatct tt 944 



<210> 8 
<211> 216 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 8 

Met Asn Ser Phe 
1 

Ser Pro Val Ser 
20 

Cys Pro Lys Lys 
35 

Pro He Tyr Arg 

50 

Glu Leu Arg Glu 
65 

Gin Thr Ala Glu 

Leu Arg Gly Arg 
100 

Leu Arg He Pro 
115 

Ala Glu Ala Ala 
130 

Asp Ala His Gly 
145 

Thr Pro Glu Gin 

Leu Gly Met Ser 
180 

Pro Ser Pro Ser 
195 

Asp Asp Val Ser 
210 



Ser Ala Phe 
5 

Ser Gly Gly 



Ser Glu 



Asp Tyr 

25 

Pro Ala Gly Arg Lys 
40 

Gin Arg 



Gly Val Arg 

55 

Pro Asn Lys 
70 

Met Ala Ala 
85 

Ser Ala Cys 

Glu Ser Thr 

Leu Asn Phe 
135 

Leu Asp Met 
150 

Ser Gin Asp 
165 

Ser Leu Leu 

Val Gin Trp 

Leu Trp Ser 
215 



Lys Thr 

Arg Ala 

Leu Asn 
105 
Cys Ala 
120 

Gin Asp 

Glu Glu 

Ala Phe 

Asp Asn 
185 
Asn Tyr 
200 
Tyr 



Met Phe 
10 

Ser Pro 

Lys Phe 

Asn Ser 

Arg He 
75 

His Asp 

90 
Phe Ala 

Lys Glu 

Glu Met 

Thr Leu 
155 
Tyr Met 
170 

Met Ala 
Asn Phe 



Gly Ser 

Lys Leu 

Arg Glu 
45 

Gly Lys 
60 
Trp Leu 

Val Ala 

Asp Ser 

He Gin 
125 
Cys His 
140 

Val Glu 

Asp Glu 

Glu Gly 

Asp Val 
205 



Asp Tyr Glu 
15 

Ala Thr Ser 
30 

Thr Arg His 

Trp Val Cys 

Gly Thr Phe 
80 

Ala He Ala 
95 

Ala Trp Arg 
110 

Lys Ala Ala 

Met Thr Thr 

Ala He Tyr 
160 

Glu Ala Met 
175 

Met Leu Leu 
190 

Glu Gly Asp 



<210> 9 
<211> 1513 



(22) 



4#BB 2000-116260 



<212> DNA 

<213> Arabidopsis thai iana 

<220> 
<221> CDS 

<222> (183).. (1172) 
<400> 9 

gagacgctag aaagaacgcg aaagcttgcg aagaagattt gcttttgatc gacttaacac 60 
gaacaacaaa caacatctgc gtgataaaga agagattttt gcctaaataa agaagagatt 120 
cgactctaat cctggagtta tcattcacga tagattctta gattgcgact ataaagaaga 180 
ag atg get gta tat gaa caa acc gga acc gag cag ccg aag aaa agg 227 
Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg 
15 10 15 

aaa tct agg get cga gca ggt ggt tta acg gtg get gat agg eta aag 275 

Lys Ser Arg Ala Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys 

20 25 30 

aag tgg aaa gag tac aac gag att gtt gaa get teg get gtt aaa gaa 323 

Lys Trp Lys Glu Tyr Asn Glu He Val Glu Ala Ser Ala Val Lys Glu 

35 40 45 

gga gag aaa ccg aaa cgc aaa gtt cct gcg aaa ggg teg aag aaa ggt 371 

Gly Glu Lys Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

tgt atg aag ggt aaa gga gga cca gat aat tct cac tgt agt ttt aga 419 

Cys Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg 

65 70 75 

gga gtt aga caa agg att tgg ggt aaa tgg gtt gca gag att cga gaa 467 

Gly Val Arg Gin Arg He Trp Gly Lys Trp Val Ala Glu He Arg Glu 
80 85 90 95 

ccg aaa ata gga act aga ctt tgg ctt ggt act ttt cct acc gcg gaa 515 

Pro Lys He Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu 

100 105 110 

aaa get get tec get tat gat gaa gcg get acc get atg tac ggt tea 563 

Lys Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser 

115 120 125 

ttg get cgt ctt aac ttc cct cag tct gtt ggg tct gag ttt act agt 611 

Leu Ala Arg Leu Asn Phe Pro Gin Ser Val Gly Ser Glu Phe Thr Ser 

130 135 140 

acg tct agt caa tct gag gtg tgt acg gtt gaa aat aag gcg gtt gtt 659 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Val Val 

145 150 155 

tgt ggt gat gtt tgt gtg aag cat gaa gat act gat tgt gaa tct aat 707 

Cys Gly Asp Val Cys Val Lys His Glu Asp Thr Asp Cys Glu Ser Asn 
160 165 170 175 

cca ttt agt cag att tta gat gtt aga gaa gag tct tgt gga acc agg 755 

Pro Phe Ser Gin He Leu Asp Val Arg Glu Glu Ser Cys Gly Thr Arg 

180 185 190 

ccg gac agt tgc acg gtt gga cat caa gat atg aat tct teg ctg aat 803 

Pro Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu Asn 

195 200 205 



(23) 



#gfl2 000-116260 



tac gat ttg ctg tta gag 1 1 1 gag cag cag tat tgg ggc caa gtt ttg 851 

Tyr Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu 

210 215 220 

cag gag aaa gag aaa ccg aag cag gaa gaa gag gag ata cag caa cag 899 

Gin Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Glu He Gin Gin Gin 

225 230 235 

caa cag gaa cag caa cag caa cag ctg caa ccg gat ttg ctt act gtt 947 

Gin Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val 
240 245 250 255 

gca gat tac ggt tgg cct tgg tct aat gat att gta aat gat cag act 995 

Ala Asp Tyr Gly Trp Pro Trp Ser Asn Asp He Val Asn Asp Gin Thr 

260 265 270 

tct tgg gat cct aat gag tgc ttt gat att aat gaa etc ctt gga gat 1043 

Ser Trp Asp Pro Asn Glu Cys Phe Asp He Asn Glu Leu Leu Gly Asp 

275 280 285 

ttg aat gaa cct ggt ccc cat cag age caa gac caa aac cac gta aat 1091 

Leu Asn Glu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn 

290 295 300 

tct ggt agt tat gat ttg cat ccg ctt cat etc gag cca cac gat ggt 1139 

Ser Gly Ser Tyr Asp Leu His Pro Leu His Leu Glu Pro His Asp Gly 

305 310 315 

cac gag ttc aat ggt ttg agt tct ctg gat att tgagagttct gaggcaatgg 1192 
His Glu Phe Asn Gly Leu Ser Ser Leu Asp He 
320 325 330 

tcctacaaga ctacaacata atctttggat tgatcatagg agaaacaaga aataggtgtt 1252 

aatgatctga ttcacaatga aaaaatattt aataactcta tagtttttgt tctttccttg 1312 

gatcatgaac tgttgcttct catctattga gttaatatag cgaatagcag agtttctctc 1372 

tttcttctct ttgtagaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaayh sakmabgcar 1432 

sresdvsnaa nntrnatnar sarchentrr agrctrascn csreaswash tskbabarak 1492 
aantamaysa kmasrngnga c 1513 

<210> 10 
<211> 330 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 10 

Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg Lys 

15 10 15 

Ser Arg Ala Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys Lys 

20 25 30 

Trp Lys Glu Tyr Asn Glu He Val Glu Ala Ser Ala Val Lys Glu Gly 

35 40 45 

Glu Lys Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys 

50 55 60 

Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg Gly 
65 70 75 80 

Val Arg Gin Arg He Trp Gly Lys Trp Val Ala Glu He Arg Glu Pro 

85 90 95 

Lys lie Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu Lys 



(24) 



4*fH?2 000-1 16260 



100 105 110 

Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser Leu 

115 120 125 

Ala Arg Leu Asn Phe Pro Gin Ser Val Gly Ser Glu Phe Thr Ser Thr 

130 135 140 

Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Val Val Cys 
145 150 155 160 

Gly Asp Val Cys Val Lys His Glu Asp Thr Asp Cys Glu Ser Asn Pro 

165 170 175 

Phe Ser Gin He Leu Asp Val Arg Glu Glu Ser Cys Gly Thr Arg Pro 

180 185 190 

Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu Asn Tyr 

195 200 205 

Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu Gin 

210 215 220 

Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Glu He Gin Gin Gin Gin 
225 230 235 240 

Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val Ala 

245 250 255 

Asp Tyr Gly Trp Pro Trp Ser Asn Asp He Val Asn Asp Gin Thr Ser 

260 265 270 

Trp Asp Pro Asn Glu Cys Phe Asp He Asn Glu Leu Leu Gly Asp Leu 

275 280 285 

Asn Glu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn Ser 

290 295 300 

Gly Ser Tyr Asp Leu His Pro Leu His Leu Glu Pro His Asp Gly His 
305 310 315 320 

Glu Phe Asn Gly Leu Ser Ser Leu Asp He 
325 330 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi 1 1 site. 



<400> 11 

aagcttaagc ttacatcagt ttgaaagaaa 

<210> 12 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hi nd 1 1 1 site. 



(25) 



000-116260 



<400> 12 

aagcttaagc ttgctttttg gaactcatgt c 31 

<210> 13 
<2 1 1> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on DREB1A gene and having BamHI 
si te. 

<400> 13 

aagcttaagc ttgccataga tgcaattcaa tc 32 
<210> 14 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on DREB1A gene and having BamHI 
si te. 

<400> 14 

aagcttaagc ttttccaaag atttttttct ttccaa 36 



<210> 15 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi 1 1 site. 

<400> 15 

ggatccggat ccatgaactc attttctgct 30 

<210> 16 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindlll site. 



<400> 16 



(26) 



000-1 16260 



ggatccggat ccttaataac tccataacga ta 32 

<210> 17 
<211> 941 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 17 

gccatagatg caattcaatc aaactgaaat ttctgcaaga atctcaaaca cggagatctc 60 
aaagtttgaa agaaaattta tttcttcgac tcaaaacaaa cttacgaaat ttaggtagaa 120 
cttatataca ttatattgta attttttgta acaaaatgtt tttattatta ttatagaatt 180 
ttactggtta aattaaaaat gaatagaaaa ggtgaattaa gaggagagag gaggtaaaca 240 
ttttcttcta ttttttcata ttttcaggat aaattattgt aaaagtttac aagatttcca 300 
tttgactagt gtaaatgagg aatattctct agtaagatca t tat t tea tc tacttctttt 360 
atcttctacc agtagaggaa taaacaatat ttagctcctt tgtaaataca aattaatttt 420 
ccttcttgac atcattcaat tttaatttta cgtataaaat aaaagatcat acctattaga 480 
acgattaagg agaaatacaa ttcgaatgag aaggatgtgc cgtttgttat aataaacagc 540 
cacacgacgt aaacgtaaaa tgaccacatg atgggccaat agacatggac cgactactaa 600 
taatagtaag ttacatttta ggatggaata aatatcatac cgacatcagt tttgaaagaa 660 
aagggaaaaa aagaaaaaat aaataaaaga tatactaccg acatgagttc caaaaagcaa 720 
aaaaaaagat caagccgaca cagacacgcg tagagagcaa aatgactttg acgtcacacc 780 
acgaaaacag aegcttcata cgtgtccctt tatctctctc agtctctcta taaacttagt 840 
gagaccctcc tctgttttac tcacaaatat gcaaactaga aaacaatcat caggaataaa 900 
gggtttgatt acttctattg gaaagaaaaa aatctttgga a 941 

<210> 18 
<211> 71 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 18 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttccaaaaag c 71 

<210> 19 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<400> 19 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatattt tcgacatgag 60 
ttccaaaaag c 71 

<210> 20 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<400> 20 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta cttttatgag 60 
ttccaaaaag c 71 

<210> 21 
<211> 71 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide having a partially mutated seauence within the 
DRE region. 

<400> 21 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacaaaag 60 
ttccaaaaag c 71 

<210> 22 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide having a partially mutated sequence outside 
the DRE region. 

<400> 22 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgat 60 
caacaaaaag c 71 

<210> 23 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide having a partially mutated sequence outside the 
DRE region. 

<400> 23 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttcggttaag c 71 



[0 0 9 8] 
[0 0 9 9 ] 



[E*J#^11] rd29A»g : fC[)^ r n ; E-^-««t* 
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[0 10 0] 

[0101] 
[E5«I»^13] 

[0102] 

[0103] 
[E?U##15] 

[0 10 4] 
[BB?iJ#^16] 

[0105] 
[E#HHtl9J 

[0106] 

[ia?ij#^2o] 

[0107] 
[0108] 
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[01] DiffiB»e : f-©^i"j-=>^*ftois8*^-r 

0-C&3. 

[0 2] DREB 1A^ >/ti7 SRZJtDREB2A^ >rtp S©DRE 

-^o«jfi»iw»7' -t-r ©ie***-r«3[ijc»9j*T 
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[0 3 ] DREBIA^ >^^KRt^REB2A^ W^R©^ 
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[0 6 ] DREBl/Ute?-4lAttttl©8Kiex h l/XXB^i 
[0 7] rd29A3ie : f-yp ; E— ^— «r*tr*«*Xfflia 

ix^xs F©*ja**-rH"r**. 

[08] pBI35S:DREBlA£«Alx7t h7>7yi^J 

[09] pBI29AP:DREBlA^AUfch5>X> > 3:^>y^ 
«#3©±WSr*-r¥*T*-5 (±®)<DWm) . 
[010] 7hl/7tMfflh7>7^ir-y?( 
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DREBlAb DREB1 Ac mSL9L 



DREB1A 

rd29A 

kin1 

cor6.6 

cor15a 

rd17 

erdW 
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erd1 
rd22 
rd29B 
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rd29A:DREB1Aa wt 
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2 000-1 16260 



[010] 



rd29A: 
DREBIAa 



control 



35S: 

DREB1AD 



35S: 

DREBIAc 
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7D>f^- S?©J8£ 

F*-A(##) 2B030 AA02 AB03 AD04 CA06 CA17 
CA19 CB02 CD03 CD07 CD10 
CD13 CD17 CD21 

4B024 AA08 BA80 CA04 DA01 EA04 
FA01 FA02 FA10 GA11 HA01 

4H045 AAIO AA30 BA10 CA30 EA05 
EA60 FA72 FA74 



